Enhancement of sodium-calcium exchange induces positive inotropic action and potentiates ouabain effect in rat hearts.
To study the inotropic effect of enhanced Na(+)-Ca(2+) exchange in the rat papillary muscles and isolated heart, the developed tension in the rat papillary muscles was measured and the left ventricular functions were assessed in the isolated rat heart. E-4031, a selective activator for Na(+)-Ca(2+) exchange in rats, concentration-dependently increased the developed contractile tension in the rat papillary muscles (P<0.05, n=6) and the left ventricular functions in the isolated heart; KB-R7943, a selective Na(+)-Ca(2+) exchange inhibitor, exhibited opposite effect. A combination of 0.5 micromol/L ouabain and 3.0 micromol/L E-4031 resulted in a potentiation of the developed contractile tension of the rat papillary muscles from 0.25+/-0.03 g to 0.29+/-0.04 g. The combination also enhanced the augmentation of the left ventricular functions induced by ouabain. These results indicate that E-4031 exerts a positive inotropic effect on the rat papillary muscles and isolated heart via increasing the activity of Na(+)-Ca(2+) exchange, and potentiates the positive inotropic effects of ouabain.